Quinacrine binds to the lipid-protein interface of the Torpedo acetylcholine receptor: a fluorescence study.
It has been argued both that there is a high affinity noncompetitive inhibitor binding site in the lumen of the acetylcholine receptor and that this lumen exists on the central axis of the receptor. Such a site would be expected to be 20-40 A from the membrane lipids. We tested whether, in fact, quinacrine, a potent fluorescent noncompetitive inhibitor, binds to such a site. We measured quenching of receptor-bound quinacrine fluorescence by fluorescence dipolar energy transfer to lipid probes, 5-(N-dodecanoylamino)eosin and N-(3-sulfopropyl)-4-(p-didecylaminostyryl)pyridinium, or by collision with paramagnetic lipid probes 2,2,6,6-tetramethylpiperidine-1-oxyl and 3-doxyl-17 beta-hydroxy-5 alpha-androstane (spin-labeled androstane). Initial control experiments established that in the presence of carbamylcholine, quinacrine binds to a phencyclidine-sensitive site on the Torpedo receptor with a Kd equal to 0.14 microM and with a quantum yield of 0.18. Fluorescence energy transfer from receptor-bound quinacrine had a magnitude consistent with quinacrine being less than 10 A from the lipid fluorescent probes. 2,2,6,6-Tetramethylpiperidine-1-oxyl and spin-labeled androstane were two to five times more effective at quenching receptor-bound quinacrine fluorescence than the fluorescence from membrane-partitioned 5-(dodecanoylamino)fluorescein. These results suggest that the quinacrine binding site is too close to the lipid domain to be in the lumen of the receptor, and therefore it is probably located on the outer surface of the membrane-spanning domain of the acetylcholine receptor.